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The UK Disability Discrimination Act (DDA) of 2005 requires transport service providers and local authorities to make
reasonable infrastructure adjustments to accommodate the needs of disabled transport users. This paper presents the
findings of a study that aimed to evaluate the extent to which the recently developed Wolverhampton Transport
Interchange project meets the requirements set out in the Disability Discrimination Act. The study involved the
implementation of a questionnaire survey of disabled users and semistructured interviews with stakeholders of the
project. Site audits on three transport interchanges were undertaken for assessing the services offered and for
enabling a comparative study. The paper presents the perceptions of users with various disability types regarding the
infrastructure offered and concludes that the legislation had made an impact on improving the accessibility for
disabled users, but what is needed is a process of rationalisation. Data from the transport interchange providers
showed evidence of reasonable adjustments to meet the needs of the disabled, but obstacles to full compliance
remained and further improvements could be made in order to enhance the services offered to the disabled users.
1. Introduction
Legislation in the UK with regard to disability has undergone
much iteration over the past two decades. In 1995 the
Disability Discrimination Act (DDA) was written to protect
disabled individuals from the discrimination they often faced
on a daily basis and to establish a National Disability Council.
The Act was updated in 2005 to include regulations that
prohibited discrimination by public officials (i.e. for access to
rail cars), private clubs and group insurances. In 2010 the
DDA was superseded by the Equality Act 2010, which replaced
several sections of the DDA. For the purpose of this paper the
definition of disability as per the DDA 2005 was used, as this
was the legislation that was in force at the design stages of all
interchanges. The DDA defines disability as ‘A physical or
mental impairment which has a substantial and long term
effect on a person’s ability to carry out day to day activities’.
Research undertaken by the Disability Living Foundation
(2011) estimates that there are over 6?9 million disabled people
of working age in the UK. Furthermore, the Office of National
Statistics suggested that approximately 10 million disabled
adults and 700 000 disabled children, equivalent to around
18% of the population, are covered by the DDA in Great
Britain (Bajekal et al., 2004).
A study by the Scottish Executive (2003) identified that 20% of
disabled adults perceived public transport as inconvenient.
Despite the fact that disabled users express high expectations
for future transport services, 60% of them believe that people
responsible for the planning and development of transport
infrastructure and services place little emphasis on their needs
(DPTAC, 2002). In addition, evidence suggests that more than
50% of disabled people feel socially excluded due to the way
places are planned and designed (Bromley et al., 2007). The
aforementioned perceptions of disabled users influence their
level of use of transportation services. Based on a study by the
Department for Transport (DfT, 2002), people with disabilities
often travel one third less than the general public. In the
context of transport interchanges, Grewal et al. (2002) argued
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that the difficulties most frequently faced by disabled people in
the UK were getting to and from bus stops or stations (22%),
or on and off buses and trains (24%). In addition, Jensen et al.
(2002), suggested that approximately 13% of the population
experience difficulties in accessing transport at interchanges.
The authors further argued that accessibility at interchanges
must be assessed based on a number of indicators and not
merely on the difficulties related to the physical accessibility of
public transport vehicles. Each part of the journey, including
information on the service, how to use it and getting into the
interchange needs to be fully accessible for interchanges to
succeed (Tyler, 2002). Soltani et al. (2012) supported that,
although a number of studies have been dedicated to the travel
needs of disabled users, little emphasis has been placed on
intersection designs and use. This point is also reinforced in the
government’s response (HCTC, 2013), which highlights the need
to engage with disability charities and organisations in order to
develop new ideas for providing accessible pedestrian infra-
structure in the different physical environments around the UK.
In light of the above, this paper presents a study that was
implemented for the evaluation of the recently developed
Wolverhampton Transport Interchange project. More parti-
cularly, the study looked into design issues that could have
affected accessibility and other services provided to disabled
users. The study focused on the new bus station that formed
the main development of phase 1 of the project. The study
involved a trifold approach composed of a questionnaire
survey with disabled users, collection of empirical data through
site visits, and interviews with stakeholders of the project. In
terms of scientific outputs, the study aims to address the
following research questions.
& RQ1: What are the main barriers that disabled people face
when using transport interchanges?
& RQ2: Which of the identified barriers do users with
different disability types perceive as most important in
their day-to-day activities?
Section 2 of the paper describes the methods that were used for
the realisation of the study. The subsequent sections present
the main findings of the study (Section 3) together with their
discussion (Section 4). Finally, the conclusions from the study
and further research directions are provided in Section 5.
2. Methodology
The implementation of the study presented in this paper
involved three methods for primary data collection. Quan-
titative data were collected through a questionnaire study with
disabled users of the Wolverhampton interchange, empirical
data were generated following three site investigations, and
qualitative information was elicited through semistructured
interviews with the projects’ stakeholders.
The questionnaire survey was designed to collect the views and
perceptions of disabled users regarding the use of the recently
constructed public transport interchange in Wolverhampton.
This enabled the authors to understand accessibility issues that
disabled people faced while using the infrastructure and
allowed the contextualisation of the site investigations that
followed.
The site audit approach intended to explore the perceptions of
the disabled users and to facilitate a detailed investigation and
analysis of the services of the interchange. In order for a
comparison to be made two additional site audits, in Sheffield
and Barnsley, were implemented. Finally, the findings from the
questionnaire study and site audits were used as the basis for
the interviews with key project stakeholders.
2.1 Questionnaire study
The questionnaire study involved random selection of disabled
users of the Wolverhampton interchange. Members from
various disability groups in the West Midlands were invited
to participate in the study. These included, ‘One Voice Action
for Disability’, ‘Disabled Advisory Group on Leisure
Activities’, ‘Beacon Centre for the Blind’, ‘Acorns Children’s
Hospice’ and disabled students at Wolverhampton University.
The main survey was preceded by a pilot study for trialling and
refining the questions. The pilot involved members of the ‘One
Voice Action for Disability’ group, who commented and
assisted on the development of the questionnaire. As part of
the main survey, a total of 42 responses were collected through
the use of an online questionnaire. Figure 1 depicts a
categorisation of the sample group based on the type of
disability.
For the derivation of the primary results, factor analysis was
applied on the data collected from the questionnaire study.
Auditory 6.67%
11.11%
15.56%
4.44%
26.67%
20.00%
6.67%
8.89%
Cognitive
Motor/physical
Speech and language
Visual
Wheelchair user
Do not wish to disclose
Other
Figure 1. Sample categorisation based on disability type
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This exploratory multivariate analysis method has been
employed in transportation studies in which numerous ordinal
and ratio parameters are investigated as part of different
sample groups (Chou et al., 2012; Estupin˜a´n and Rodrı´guez,
2008; Yeo et al., 2008). The sample sizes used for this past
research do not differ significantly from the number of disabled
users who participated in the study presented in this paper. A
number of variations of factor analysis have been employed for
multivariate studies; however, in this study ‘simultaneous R
and Q-mode’ analysis, as described by Walden et al. (1992) was
used for the examination of the data. This particular method of
analysis was selected as it allows extraction of common factors
by reducing data dimensionality (Davis, 2002). Furthermore,
the selected factors are based on maximising the correlations
between the principal parameters, rather than maximising the
variance of them, as in the case of principal component
analysis (Schneeweiss and Mathes, 1995). The application of
factor analysis enabled the identification of correlations among
the perceptions and attitudes (principal parametersR RQ1) of
transport users based on the nature of their disability (sample
groups R RQ2).
2.2 Site investigations
The site investigations intended to carry out an in-depth
analysis of the Wolverhampton transport interchange and
attempted to identify any specific difficulties that may be faced
by disabled users. The infrastructure audits were undertaken
by adopting the structure used by the Sport England access
audit (https://www.sportengland.org/media/30255/Accessible-
Sports-Facilities-Audit-Check-List-October-2012.pdf) check-
list, which incorporates the technical requirement in line with
the recommendations of BS 8300:2009 and Part-M building
regulations (BSI, 2011). The infrastructure audits were com-
plemented by safety evaluation using the Highways Agency’s
design manual for roads and bridges document HD 19/03 ‘road
safety audit’ (HA, 2003). Wherever possible measurements were
taken and photographic evidence was recorded to support the
audit findings. For comparative analysis, three site investiga-
tions were carried out. These included the Wolverhampton,
Sheffield and Barnsley transport interchanges. To ensure that
the collection of data was consistent for all audits, a pro forma
was developed before the visits started. A scoping visit to
Sheffield interchange allowed the refinement and finalisation
of the aforementioned pro forma. Barnsley was selected due to
it being highlighted on the ‘Disabled and Go’ (http://www.
disabledgo.com/) website, which inspects facilities for disabled
people and was therefore considered as a benchmark for
comparison.
2.3 Semistructured interviews
Semistructured interviews were conducted with the per-
mission and convenience of participants for a duration of
approximately 45 min. The interviewees were selected as a
result of their involvement in designing, constructing and
managing the three interchanges. The majority of interviewees
were stakeholders of the Wolverhampton interchange as it is
the newest and the focus of this study. The interviewees from
the Wolverhampton project consisted of senior managers from
Centro and Wolverhampton City Council officers. As the
interviews were conducted as semistructured, open-ended
questions were used. In order to extract meaning from the
data obtained the answers from the interviewees were grouped
into key themes. Such an approach allowed the portraying
of an account of the provisions offered at the interchanges
(Naoum, 2007). The themes selected for the systematic
summarisation of the interview findings can be seen in Table 1.
3. Results
3.1 Quantitative results
As part of the analysis of the data collected from the
questionnaires, emphasis was given to the perceptions of
disabled users in relation to their type of disability (RQ2) and
their overall satisfaction (RQ1) towards the intersection
meeting their needs. For both analyses eight parameters, which
were derived from the questions used, were included. These
parameters can be seen in Table 2.
Figure 2 and Table 3 present the results of the analysis
undertaken for the investigation of the relationships between
the disability type of the users and the selected evaluation
parameters. All the parameters used have positive loadings on
factor one, while the loadings vary in relation to the second
factor. Interestingly, the close approximation of P7 and P8
denotes that accessibility to the interchange is considered as a
major factor in deciding whether or not the interchange is
meeting the needs of the users. In general, parameters located
in close proximity on the graph infer higher correlations. The
other two parameters with high correlation are P1 and P2,
meaning that the time spent by disabled people in using
alternative paths to access the interchange may result in them
being late for boarding their planned service. As can be seen,
disabled people with visual impairment and wheelchair users
were those affected the most by the interchange design. The
loadings on factor one for these sample groups are positively
greater than the loadings from the other sample groups. The
disabled people least affected and most pleased with the
current design were those with cognitive, language and speech
impairments. For the factor analysis presented in Figure 2, the
first two factors extracted explain 75% of the variation in the
parameters selected. Therefore, the findings in terms of factor
loadings and parameter correlations can be considered to be
significant.
Figure 3 portrays the results from the factor analysis when the
respondents were divided into those who stated that they face
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problems (as an overall awareness) when using the interchange
and those who do not. The loadings of the parameters and
summary of the results (Table 3) are equivalent to those of the
previous analysis due to the fact that the total respondents used
were the same in both. The results divulge that the group of
disabled users that faces problems perceive accessibility as the
major difficulty. Furthermore, as they are using alternative
paths for accessing the interchange they are more prone to
delays due to lateness. That fact may result in the consideration
of additional time for their journey at the planning stage,
which can generate feelings of dissatisfaction towards public
transport. No noticeable trends can be observed for the
disabled users who were overall satisfied with the provisions of
the interchange.
Themes Findings
Understanding of the
legislation
Interpretation of certain legislation aspects was found to be ambiguous. Particularly the term
‘reasonable adjustments’ was found to be open to various understandings and subsequent actions.
Medical and social
models of disability
It was discovered that most respondents agreed that the social model (sees the social barriers as the
problem) of disability should be taken into account when designing transport infrastructure. This should
be supported by legislation, which will assist the removal of social barriers and will enforce compliance
with standards.
Design issues The interviews identified difference of opinions between members of disabled groups and designers/
engineers involved in the project. Such differences involved the following aspects: Inclusive design may
be hampered due to physical constraints that will not permit full compliance with standards; Design
choices may advantage certain disabled users, but disadvantage others; Design elements that were
assessed as ‘positive’ in planning stage were found to create problems post implementation.
Funding The interviews revealed that funding can be a limiting factor and lack of it can invariably affect access
work. A number of compromises are being made, in major infrastructure projects, as part of cost-saving
exercises. However, in some cases these compromises may lead to some inherent issues such as those
identified during the site audits (Table 6).
Consultations and
working with each
other
There was some uncertainty regarding the type, scope and timing of consultations with disabled users.
Although two equality impact assessments were done, certain interviewees were not aware or fully
satisfied about the timings and scope of these. That could suggest that further integration among
various professionals during the design and implementation stages could have limited the infrastructure
shortcomings.
Disability training for
engineers
There was a common consensus revealed that inclusive design, which meets the needs of disabled
users, should be incorporated into university programmes.
Equality Act 2010 Interviewees claimed that the Equality Act 2010 and the Disability Discrimination Act are not that
different and some ambiguities (e.g. the term ‘reasonable adjustments’) still remain. It was firmly
commented that both Acts, together with BS 8300:2009, were consulted and followed for the
development of the project.
Table 1. Key findings from interviews
Code Parameters’ question/statement
P1 I have to use alternative or inconvenient paths to access the interchange because of my disability
P2 I am sometimes late in catching my bus, train, metro because of my disability
P3 When I have to use the interchange I have to allow myself extra time so that I am able to get to where I need to be
P4 I have difficulty in moving around the interchange
P5 I have difficulties in using the disabled toilet facilities in the interchange
P6 I have had to ask for help in getting around the interchange
P7 Accessibility in the interchange is an issue for me
P8 I find the interchange does not meet my needs in relation to my disability
Table 2. Parameters used in factor analysis
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3.2 Empirical results
This section presents a summary of the results generated from
the empirical site audits that took place in Wolverhampton,
Sheffield and Barnsley. The audits were implemented using an
access audit template from Sport England and BS 8300:2009
designing for accessibility. The highway audit utilised the
Highways Agency’s design manual for roads and bridges
document HD 19/03 ‘road safety audit’. The features of each
audit can be seen in Table 4.
Table 5 presents the scoring outcomes, while Table 6 lists the
main characteristics and potential shortcomings of each
intersection in meeting the DDA’s and Part-M building
regulations’ requirements.
3.3 Qualitative results
The interviews undertaken with senior officers from
Wolverhampton City Council and Centro revealed a number
of interesting patterns. The interviews identified that there are
a number of difficulties that may have hindered compliance
with standards. It was found that obstacles were created by
both internal and external sources, which inherently affected
the quality of the level of access within the transport
interchanges. Table 1 illustrates the key findings following
the compilation of the responses from the interviewees.
4. Discussion
From the results presented above it is evident that the trifold
approach for data collection allowed the generation of findings
that were corroborated by different sources. The questionnaire
study revealed that the majority of the disabled travellers
expressed difficulties while using the infrastructure of the
interchange. This result supports the research conducted by
Jensen et al. (2002), who suggested that disabled people
experience problems in accessing some or all modes of
transport at interchanges in the UK. The disabled groups
who expressed greater concerns regarding the access and the
use of the interchange were the wheelchair users and the
visually impaired. This view is in agreement with literature by
Wolverhampton City Council (WCC, 2009) that some of the
barriers disabled users face include lack of manoeuvring space
for wheelchair users and obstructions for people with visual
impairments. A number of design shortcomings, which may
have resulted in the above stated users’ perceptions, were
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Factor one
Visual P1: Use of alternative paths for access
P2: Late in catching public transport vehicle
P3: Extra time allocation to accommodate plans
P4: Circulation difficulties
P5: Difficulties in using toilet facilities
P6: Help requests are required
P7: Accessing the intersection is an issue
P8: Intersection does not meet needs
Wheelchair users
Auditory
Cognitive, speech and language
Motor/physical
Do not want to disclose/other
10.5–0.5–1 0
Figure 2. Analysis of users’ perceptions based on the type of
disability
Factors Eigenvalues Total variance: % Cumulative eigenvalues Cumulative total variance: %
1 5?197685 0?649711 5?197685 0?649711
2 0?790972 0?098872 5?988657 0?748582
3 0?691684 0?08646 6?680341 0?835043
4 0?505331 0?063166 7?185672 0?898209
5 0?309467 0?038683 7?495139 0?936892
6 0?219044 0?027381 7?714183 0?964273
7 0?18052 0?022565 7?894703 0?986838
8 0?105297 0?013162 8?0 1?0
Table 3. Summary results from the factor analysis of Figure 2,
showing the eigenvalues, total variance (%), cumulative
eigenvalues and cumulative total variance (%)
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identified during the audit. The most noticeable were the
absence of tactile surfaces across the main crossings that lead
to the interchange (Figure 4), the spacing between bollards
that surround the interchange (Figure 5), and further design
issues that hampered the circulation of the disabled users
within the infrastructure.
The factor analysis revealed that access to the interchange was
the main ‘dissatisfier’ for users in terms of the infrastructure
meeting their needs. Findings from Schmo¨cker et al. (2008)
suggest that difficulties in accessing bus stands and stations
make public transport an unattractive option for disabled
users. It is therefore important that measures that enhance
access to interchanges are in place in order to avoid the
exclusion of disabled people from using public transport. On
the other hand, users with cognitive, auditory, speech and
language disabilities were found to be more satisfied with the
provisions offered. Lamont et al. (2013) pointed out that lack
of traveller information to dyslexic users may result in their
exclusion from public transport. Although the audit high-
lighted the existence of glare on the information screens within
the interchange, users with cognitive impairments did not
appear to be affected. This could be attributed, as commented
by one of the questionnaire respondents, to the knowledge that
frequent users have of schedules and timetables. In any case,
provisions that facilitate acceptable communication of infor-
mation to disabled users should be available in such major
projects.
The DDA 2005 has had a significant impact on the
Wolverhampton transport interchange, and engineers have
considered reasonable adjustments so that the needs of
disabled transport users are taken into account. The interviews
undertaken identified that there was significant variation in the
interpretation of the legislation, and in particular with the term
‘reasonable adjustments’. The Equality Act 2010 was intro-
duced for the integration and harmonisation of several major
pieces of legislation, including the DDA (Hepple, 2010).
However, the term ‘reasonable adjustments’ is still in existence
and the following extract from the Equality Act 2010 (GEO,
2010) asserts that a number of factors need to be considered
before adaptations can be implemented.
What is reasonable will depend on all the circumstances, including
the cost of an adjustment, the potential benefit it might bring to
other customers (ramps and automatic doors benefit customers
with small children or heavy luggage, for example), the resources an
organisation has and how practical the changes are.
This reinforces the point that aspects of the legislation can lead
to subjective decisions and supports the view of Male and
Spiteri (2005), who stated that the lack of a clear definition of
the term ‘reasonable adjustments’ creates uncertainties in its
interpretation. Furthermore, Barnes and Mercer (2006) claim
that such uncertainties could be the reason behind the vast
variety of poor to excellent provision for disabled access in the
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P1: Use of alternative paths for access
P2: Late in catching public transport vehicle
P3: Extra time allocation to accommodate plans
P4: Circulation difficulties
P5: Difficulties in using toilet facilities
P6: Help requests are required
P7: Accessing the intersection is an issue
P8: Intersection does not meet needs
Do not have problems accessing or
using the intersection
Have problems accessing or using
the intersection
10.5–0.5–1 0
Figure 3. Analysis of users’ perceptions in relation to the difficulties
faced when using the intersection
Site audit Date Time Weather conditions
Wolverhampton 23/01/2012 14.00 Clear, dry road surface
Sheffield 13/01/2012 11.00 Dry with sunny spells
Barnsley 03/02/2012 10.00 Clear, road surface was gritted due to overnight frost
Table 4. Features of side audits
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built environment. Such variations in the provisions were
identified following the audits of the Wolverhampton,
Sheffield and Barnsley interchanges. The site audits revealed
a number of issues and highlighted that some measures could
have been considered for overcoming these at the initial design
stages. The scoring of the intersections ranged from 89% to
77% and this strengthens further the arguments stated above.
Although improvements in some areas could be made, the
award-winning Barnsley intersection offered more in terms of
access, and very minor issues were highlighted during the audit.
Interchange Wolverhampton Sheffield Barnsley
Arriving at facility 3 out of 5 3 out of 5 4 out of 5
Car parking 5 out of 7 6 out of 7 6 out of 7
Circulation doors and signage 16 out of 20 15 out of 20 19 out of 20
Stairs and ramps 14 out of 15 12 out of 15 15 out of 15
Toilet provisions 6 out of 10 8 out of 10 6 out of 10
Fire and Safety 5 out of 5 4 out of 5 5 out of 5
Total 79% (49 out of 62) 77% (48 out of 62) 89% (55 out of 62)
Table 5. Audits scoring results
Wolverhampton Sheffield Barnsley
Facility access On Pipers Row (the main access into
the interchange) there is an absence
of tactile paving and controlled
crossing point.
Access to the facility is impeded by
no tactile paving. Dropped kerbs have
been provided at the interchange
end and full height kerbs are located
on the other side of the road.
Access to the interchange was
good, no obstructions were
found; however, a raised
speed table could have
reduced traffic speeds.
Facility access The main entrance doors are
obstructed with ‘A’ boards and the
manifestation on the doors is
incorrect.
Bollards are spaced out incorrectly
and are obstructing access for
wheelchair users. Cones are left
out for no apparent reason.
Eldon Street entrance is
problematical; the footway
should be re-graded to
remove sharp drop.
Circulation Circulation and signage is
inadequate. The information screens
are quite high and are barely visible
due to the glare. Toilet door signs
non-compliant.
Circulation and signage is
inadequate. The information
screens are quite high and are
barely visible due to the glare.
Circulation and signage is
good, all areas had adequate
widths for disabled people.
Toilet provision Toilet facility for the size of facility is
inadequate. Radar key pad and signs
on doors are not Disability
Discrimination Act compliant.
Toilet sanitiser was in the incorrect
position and obstructions were
found in the toilets.
Toilets were of inadequate
width and not in accordance
with building regulations.
Internal stairs
and ramps
No stairs in facility. Internal ramp
provided does not fully comply
with standards, as it does not
have adjacent steps.
The ramp did not have handrails
on both sides and no signage to
indicate a ramp.
No problems were identified.
General features Incorrect use of tactiles at bus stands. No tactiles at present at bus stands. No tactiles at present at bus
stands.
Emergency
escapes
Fire escape and refuge points are
within limits.
Fire and general safety – there were
no signs in the interchange area to
identify where the fire exits were.
Fire escape and refuge points
are within limits.
Staff training Staff were trained to assist people. Staff were trained to assist people. Staff were trained to assist
people.
Table 6. Main characteristics and potential shortcomings identified
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The audit at the Sheffield intersection revealed potential design
shortfalls such as missing dropped kerbs and in cases
substandard ramp designs (Figures 6 and 7).
The findings from the audit at the Wolverhampton interchange
exhibited a number of design issues such as those discussed
above. However, the stakeholders involved pointed out that
areas of improvements have been identified and plans were in
preparation for their realisation. At this point, it has to be
noted that the Barnsley interchange was built 5 years earlier
than Wolverhampton’s, and that a number of improvements
had taken place (on its original design) to achieve its present
state. The need for such step changes in the design seems to be
an inherent aspect of such projects, and as highlighted by the
interviewees, design decisions that seemed appropriate at
planning and design stages did not function as well post
implementation.
Public consultation was another important aspect that emerged
during this study. Despite the fact that two equality impact
assessments were done, statements such as ‘Why did nobody
ask the people who use the interchange their views?’ and ‘Why
has this been left out, is this going to be sorted?’ from the
disabled users contribute to the reasoning that they felt left out
from the consultation process. The above was supported by an
interviewee, who believed that not enough consultations took
place, and expressed some uncertainties about the timing and
scope of those. On the other hand, it was stated during the
interviews that, if time had permitted, further consultations
would have taken place. In general, public consultations for
transport projects are cumbersome tasks. Despite the fact they
can be a driver (London’s successfully implemented charging
scheme (Banister, 2003)) or a barrier (Edinburgh’s failed
congestion charging scheme (Rye et al., 2008)) for major
transport projects, public consultations raise a number of
Figure 4. Absence of tactile paving on Queen Street/Pipers Row
Figure 5. Entrance to interchange opposite Berry Street
Figure 6. Pond Street entrance – lack of drop kerbs
Figure 7. Handrails were only provided on one side
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difficulties for stakeholders. As Szyliowicz (2003) suggests,
public participation poses three main challenges, namely
ambiguities on what it actually entails, overcoming of
organisation barriers and lack of knowledge by the public. It
was identified from the interviews and questionnaire study that
the first two may have played a constricting role in the level
of accessible design of the Wolverhampton interchange. In
contrast, given that the use of the interchange affects the day-
to-day life of the particular user group, the latter can be
advertently excluded as a possible factor. Concluding on the
above, research findings have demonstrated that cooperation
between parties in project teams and professionals from wider
groups is essential for the resolution of accessibility issues in
transport projects (Eltridge-Smith, 1998).
5. Conclusion
Despite the identification of a number of design shortfalls, the
study concludes that the current legislation did have a positive
impact in mitigating the exclusion of disabled people from
using the Wolverhampton interchange. In addition, the
findings presented in the paper underpinned the importance
of wider public consultation exercises for meeting the needs of
disabled users. In the past, the government has recognised the
fact that ‘Too often the needs of disabled people are considered
late in the day and separately from the needs of others’
(ODPM, 2003). Furthermore, the research highlights that the
consultation process remains challenging specifically at the
design stage, and this consideration remains one of the most
significant implications of this study. As Lucas (2012) points
out, the true integration of social exclusion agendas in local
policies remains somewhat limited among transport planning
authorities. In this context, public consultation with disabled
groups was identified to be of vital importance early in the
planning and design stages of a project. It was argued by
stakeholders that available funding often affects the degree of a
project’s compliance to standards related to accessibility. This
is recognised by the Equality Act 2010 (GEO, 2010), which
stipulates that economic factors need to be considered as part
of a feasibility assessment for the implementation of ‘reason-
able adjustments’. When that is the case, careful consideration
must take place in order to ensure that available spending
optimises the potential provisions. The early inclusion of
disabled users in the consultation process may result in the
avoidance of costly adjustments post implementation.
In addition to the rationalisation of the existing regulations,
the existing planning approaches may require further align-
ments to accommodate the needs of people with disabilities.
Indicators dedicated to the welfare of disabled users must
supplement existing ones, such as the reduction of travel times,
accident mitigation, minimisation of environmental impacts
and others, when transportation investments and policies are
decided (Bakker and van Hal, 2007). This will allow for the
provision of attractive public transport services and minimisa-
tion of the reliance on private cars, either as driver or
passenger, which in the past has been the case (Schmo¨cker
et al., 2008).
Furthermore, isolated contextualisation of disabled needs to
access to transport may limit the scope of the potential policy
objectives that can be met (Stanley and Stanley, 2007). Past
research has highlighted that limited transport accessibility
affects the overall wellbeing of disabled individuals (Delbosc
and Currie, 2011). Moreover, social exclusion concepts have
failed in the past to understand fully the relationships between
transport accessibility and policy goals related to health,
housing and employment (Stanley and Lucas, 2008). There-
fore, a more holistic approach for promoting the wellbeing of
disabled people should be formalised.
Further research could aim to identify indicators and prioritise
them in order to address the needs of people with disabilities.
Methods, such as the use of weightings for each indicator, will
allow the formulation of solutions that balance the needs of
users with different disabilities. The outcomes of the audits
demonstrated that best practice has been part of designs on
several occasions. Such best practice could be captured on a
national knowledge-base and provide quality benchmarks for
future projects. The emergence of building information models
in the industry allows the integration of inclusive design data
models as part of traditional built environment infrastructure
projects.
Acknowledgements
The authors would like to acknowledge the members of the
disabled groups who participated in the study. Furthermore,
the authors would like to thank the stakeholders who accepted
to be interviewed for the study.
REFERENCES
Bajekal M, Harries T, Breman R and Woodfield K (2004) Review
of disability estimates and definitions. In In-house Report
128. Department for Work and Pensions, London, UK.
Bakker P and van Hal J (2007) Understanding travel behaviour
of people with a travel impeding handicap: each trip
counts. Transed Conference, Montreal, Canada.
Banister D (2003) Critical pragmatism and congestion charging
in London. International Social Science Journal 55(176):
249–264.
Barnes C and Mercer G (2003) Independent Futures: Creating
User Led Disability Services in a Disabling Society. Policy
Press, Bristol, UK.
Bromley R, Matthews D and Thomas C (2007) City centre
accessibility for wheelchair users: the consumer perspective
and the planning implications. Cities 24(3): 229–241.
BSI (2011) BS 8300:2009. Design of buildings and their
Municipal Engineer
Volume 168 Issue ME1
Assessing the accessibility of
the Wolverhampton
interchange, UK
Mehmood, Georgakis and Booth
62
approaches to meet the needs of disabled people. Code of
practice. BSI, London, UK.
Chou J, Ping Tserng H, Lin C and Yeh C (2012) Critical factors
and risk allocation for PPP policy: comparison between
HSR and general infrastructure projects. Transport Policy
22(C): 36–48.
Davis J (2002) Statistics and Data Analysis in Geology. Wiley,
Chichester, UK, p. 638.
Delbosc D and Currie G (2011) Exploring the relative influences
of transport disadvantage and social exclusion on well-
being. Transport Policy 18(4): 555–562.
DfT (Department for Transport) (2002) Delivering Better
Transport: Progress Report. DfT, London, UK.
Disability Living Foundation (2011) Key Facts and Figures for
Disabled People. See http://www.dlf.org.uk/content/key-
facts (accessed 06/01/2014).
DPTAC (Disabled Persons Transport Advisory Committee) (2002)
Attitudes of Disabled People to Public Transport. See http://
www.transport-research.info/Upload/Documents/200608/
20060811_110503_45123_UG395_Final_Report.pdf
(accessed 06/01/2014).
Eltridge-Smith T (1998) Fully accessible transport: the
importance of appropriate attitudes, values and behaviours
within transport service providers. Proceedings of the 8th
International Conference on Transport and Mobility for
Elderly and Disabled People, Perth, Australia. Vol. 1, pp.
399–406.
Estupin˜a´n N and Rodrı´guez D (2008) The relationship between
urban form and station boardings for Bogota´’s BRT.
Transportation Research Part A: Policy and Practice 42(2):
296–306.
GEO (Government Equalities Office) (2010) Equality Act 2010:
What do I need to know? Disability Quick Start Guide. See
https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/85011/disability.pdf (accessed 03/04/
2014).
Grewal I, Joy S, Lewis J, Swales K and Woodfield K (2002)
Disabled for Life: Attitudes Towards and Experiences of,
Disability in Great Britain. Department for Work and
Pensions, London, UK. Research report 173.
HA (Highways Agency) (2003) Design Manual for Roads and
Bridges: Road Safety Audit. See http://www.dft.gov.uk/ha/
standards/dmrb/vol5/section2/hd1903.pdf (accessed 07/01/
2014).
HCTC (House of Commons Transport Committee) (2013) Access
to Transport for Disabled People: Fifth report of session
2013–2014. See http://www.publications.parliament.uk/pa/
cm201314/cmselect/cmtran/116/116.pdf (accessed 02/04/
2014).
Hepple B (2010) The New Single Equality Act in Britain. The
Equal Rights Review 5: 11–24.
Jensen G, Iawarssin S and Stahl A (2002) Theoretical
understanding and methodological challenges in
accessibility assessments. Focusing the environmental
component: an example from travel chains in urban
public bus transport. Disability and Rehabilitation 24(5):
231–242.
Lamont D, Kenyon S and Lyons G (2013) Dyslexia and mobility-
related social exclusion: the role of travel information
provision. Journal of Transport Geography 26: 147–157,
http://dx.doi.org/10.1016/j.jtrangeo.2012.08.013.
Lucas K (2012) Transport and social exclusion: where are we
now? Transport Policy 20(C): 105–113.
Male S and Spiteri J (2005) Reasonable access to the physical
built environment for the disabled – a methodological
exploration. Proceedings of the Queensland University of
Technology Research Week International Conference.
Brisbane, Australia.
Naoum S (2007) Dissertation Research and Writing. Elsevier,
Butterworth Heinemann, Oxford, UK.
ODPM (Office of the Deputy Prime Minister) (2003) Planning and
Access for Disabled People: A Good Practice Guide. See
https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/7776/156681.pdf (accessed 10/01/
2014).
Rye T, Gaunt M and Ison S (2008) Edinburgh’s congestion
charging plans: an analysis of reasons for non-
implementation. Transportation Planning and Technology
31(6): 641–661.
Scottish Executive (2003) Scotland’s People: Results from the
2001/2002 Scottish Household Survey, vol. 7. Annual
Report Edinburgh: Scottish Executive. In DRC (Disability
Rights Commission) (2004) Disability in Scotland, Key Facts
and Figures. See http://disability-studies.leeds.ac.uk/files/
library/DRC-Disability-in-Scotland.pdf (accessed 06/01/
2014).
Schmo¨cker J, Quddus M, Noland R and Bell M (2008) Mode
choice of older and disabled people: a case study of
shopping trips in London. Journal of Transport Geography
16(4): 257–267.
Schneeweiss H and Mathes H (1995) Factor analysis and
principal components. Journal of Multivariate Analysis
55(1): 105–124.
Soltani S, Sham M, Awang M and Yaman R (2012) Accessibility
for disabled in public transportation terminal. Procedia –
Social and Behavioral Sciences 35: 89–96, http://dx.doi.org/
10.1016/j.sbspro.2012.02.066.
Stanley J and Lucas K (2008) Social exclusion: what can public
transport offer? Research in Transportation Economics
22(1): 36–40.
Stanley J and Stanley J (2007) Public transport and social policy
goals. Road and Transport Research 16(1): 20–30.
Szyliowicz J (2003) Decision-making, intermodal
transportation, and sustainable mobility: towards a new
paradigm. International Social Science Journal 55(176):
185–197.
Municipal Engineer
Volume 168 Issue ME1
Assessing the accessibility of
the Wolverhampton
interchange, UK
Mehmood, Georgakis and Booth
63
Tyler N (2002) Accessibility and the Bus System: from Concepts
to Practice. Thomas Telford, London, UK.
Walden J, Smith J and Dackombe R (1992) The use of
simultaneous R- and Q-mode factor analysis as a tool for
assisting interpretation of mineral magnetic data.
Mathematical Geology 24(3): 227–247.
WCC (Wolverhampton City Council) (2009) Access and Facilities
for Disabled People: Creating an Inclusive Built
Environment. See http://www.wolverhampton.gov.uk/
CHttpHandler.ashx?id51496&p50 (accessed 08/01/2014).
Yeo G, Roe M and Dinwoodie J (2008) Evaluating the
competitiveness of container ports in Korea and China.
Transportation Research Part A: Policy and Practice 42(6):
910–921.
WHAT DO YOU THINK?
To discuss this paper, please email up to 500 words to the
editor at journals@ice.org.uk. Your contribution will be
forwarded to the author(s) for a reply and, if considered
appropriate by the editorial panel, will be published as
discussion in a future issue of the journal.
Proceedings journals rely entirely on contributions sent in
by civil engineering professionals, academics and stu-
dents. Papers should be 2000–5000 words long (briefing
papers should be 1000–2000 words long), with adequate
illustrations and references. You can submit your paper
online via www.icevirtuallibrary.com/content/journals,
where you will also find detailed author guidelines.
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